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A new species of Pueraria, P. xyzhuii H. Ohashi & Iokawa, is described from 
Yunnan on the basis of a specimen, Henry 13626 (A). Its pollen stainability was exam¬ 
ined, discounting its presumable hybrid origin. The species is most similar to P. 
montana, but differs from it in having small leaves, 3-lobed leaflets, large branched 
inflorescences, long auriculate keel-petals, and perforate sculpture in pollen grains. The 
perforate sculpture is recognized for the first time in the genus. Pollen grains of P. xyzhuii 
are described and compared with its related species, P. bouffordii, P. edulis and P. 
montana (var. lobata, var. montana and var. chinensis ). 

Key words: China, Leguminosae, new species, pollen grains, Pueraria. 


In his revision of the genus Pueraria, 
Maesen (1985) noted that two specimens, 
Henry 13626 kept in BM, NY and US and 
Henry 10931 in CAL, K and NY, are refer¬ 
able to Pueraria but not to any known spe¬ 
cies of the genus. He recognized them to as 
being near to P. lobata and P. edulis and 
considered that they are P. montana var. 
lobata (as P. lobata var. lobata ) or a sup¬ 
posed hybrid between P. montana var. 
lobata (as P. lobata var. lobata ) and P. 
edulis Pamp., or P. montana var. lobata (as 
P. lobata var. montana ). Relations between 
these names are confusable, but the correct 
names for P. lobata var. lobata and var. 
montana are P. montana var. lobata and var. 
montana, respectively (Maesen 1994), 
although we consider that P. lobata is dis¬ 
tinct from P. montana and that P. montana 
var. chinensis is recognized as P. lobata 
subsp. thomsonii (Benth.) H. Ohashi & 
Tateishi (Ohashi et al. 1988). In this paper. 


we adopt the names of P. montana in 
Maesen’s concept (1994) for convenience. 
Maesen (1985) regarded Henry 13626 and 
Henry 10931 as identical, but we recognized 
the former differs from the latter in having 
branched inflorescences and sharply lobed 
leaflets. Henry 10931 is unique in the shape 
of leaflets in the genus. These two specimens 
are considered to be different taxa in this 
paper. 

We had the chance to examine a specimen 
Henry 13626 kept in A (Figs. 1, 2) that is 
recognized as a duplicate of the Henry 13626 
(BM, NY and US) examined by Maesen 
(1985). The specimen Henry 13626 (A) is, 
however, different from P. montana includ¬ 
ing var. lobata and var. montana as was al¬ 
ready pointed out by Ohashi (2005) under a 
note for P. bouffordii. Also, Henry 13626 
differs from P. edulis as mentioned by 
Maesen (1985). Moreover, the specimen dif¬ 
fers from P. montana and P. edulis in the 
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calyx with the lowest lobe slightly longer 
than the lateral lobes (distinctly longer in P. 
montana and P. edulis) and with acute apex 
(acuminate in P. montana and P. edulis ), and 
the flower with almost equally sized wings 
and keel-petals (keel-petals larger than the 
wings in P. montana and P. edulis). Henry 
13626 (A) is morphologically distinct from 
P. montana and P. edulis. 

The specimen is also somewhat similar to 
Pueraria bouffordii in having densely flow¬ 
ered pseudoracemes with 2-3 flowers per 
node and a calyx with all the lobes almost 
equal in length (Ohashi 2005). 

We observed pollen grains taken from 
Henry 13626 (A) to compare morphology 
with related species and to examine the pos¬ 
sibility of a hybrid origin of the specimen. 
The pollen grains of the specimen have per¬ 
forate sculpture that found in the genus for 
the first time, although the sculpture pattern 
is clearly related to reticulate pattern of the 
genus. The pollen viability was tested by 
anilineblue lactophenol method (Hauser and 
Morrison 1964). Ratio of stained grains is 
68.3 % (total sample grains: 1511, positively 
stained grains: 1032) in the specimen. The 
result shows about 30 % abortive pollen 
grains in the specimen (Fig. 3a). We also ex¬ 
amined pollen grains in specimens of P. 
edulis from Yunnan: Iwatsuki et al. 413 
(TUS) (Fig. 3b) and P. montana var. lobata 
from Yunnan: Henry 11041 (A), Tsai 61170 
(A) (Fig. 3c); Hunan: Li 60 (TUS) and 
Japan, Sendai: Ohba 708251 (TUSG) (Fig. 
3d) for a comparison of the ratio between 
these specimens and Henry 13626. Results 
of the ratio of stained grains in the specimens 
examined are shown in Table 1. The ratio of 
pollen stainability shows variation in these 
specimens. We, therefore, did not consider 
the specimen, Henry 13626 (A), to be a hy¬ 
brid between P. lobata and P. edulis. 

Morphologically, the specimen Henry 
13626 (A) differs from all the known species 
of the genus in having small leaves, 3-lobed 


leaflets, large branched inflorescences, keel- 
petals with long auricles at the base of the 
lamina, and perforate pollen grains. We 
therefore consider the specimen is represent¬ 
ing a new species, and name it P. xyzhuii in 
honor of Dr. Xiangyun Zhu, a Chinese leg¬ 
ume taxonomist in PE. 

Pueraria xyzhuii H. Ohashi & Iokawa, 
sp. nov. [Figs. 1, 2] 

A P. lobata foliis parvis, foliolis 3-lobis, 
inflorescentiis magnis remosis, carina longi- 
auriculatis, granulis pollinis perforatis 
differt. 

Typus. China. Yunnan. Mengtze, 5000ft. 
A. Henry 13626 (A). 

Vine. Stem herbaceous, densely reflexed 
appressed sericeous. Stipules peltate, 3-4 
mm wide. Leaves pinnately trifoliolate, lb- 
19 cm long, upper surface appressed short 
sericeous on nerves, underside uniformly 
sericeous, lateral nerves prominent on under 
surface, 5-7 each side, extending to margin; 
terminal leaflet broadly ovate, to 8 cm long, 
6.5 cm wide, 3-lobed, entire along margin, 
apex acute, base broad-truncate to rounded, 
with a pulvinus 3 mm long; rachis 2-3 cm 
long, with a pair of stipels at the top; lateral 
leaflets obliquely broadly ovate, 3-lobed, al¬ 
most equal to the terminal one in size, 7-8 
cm long, 5-7 cm wide, apex acute, base 
rounded, with a pulvinus 4-6 mm long, with 
one stipel at the base of each pulvinus; peti¬ 
ole striate, 7-8 cm long, with appressed as¬ 
cending sericeous hairs; stipels narrowly 
ovate-triangular, 4-5 mm long. Inflorescence 
pseudoraceme, branched, probably to 46 or 
48 cm long, bractate at base, 2(-3)-flowered 
at a node, intemodes irregular, 1-20 mm 
long; rachis nodose with small nodules, 
densely appressed sericeous. Bracts decidu¬ 
ous. Pedicels 3-4 mm long, appressed and 
patent sericeous. Bracteoles 2 at the top of 
pedicel, narrowly ovate, 3 mm long, 1 mm 
wide, densely sericeous outside and margin, 
glabrous inside. Calyx campanulate, 5-5.5 
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Fig. 1. Henry 13626 (A), holotype of Pueraria xyzhuii H. Ohashi & Iokawa. 


mm long, densely appressed sericeous out¬ 
side, appressed sericeous inside, 5 lobed, 
tube ca. 2 mm long; upper 2 lobes almost en¬ 
tirely connate to the top, ca. 4.5 mm long, 4 
mm wide at base, obtuse at apex; lateral 


lobes narrowly ovate, 4 mm long, 2.2 mm 
wide, apex acute; lowest lobes narrowly 
ovate, acute at apex, 4.5 mm long, 2 mm 
wide at base. Standard glabrous, clawed at 
base, banner circular to transversely broadly 
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Fig. 2. Part of inflorescence of Henry 13626 (A). 


elliptic, ca 11 mm long, 13 mm wide, apex 
more or less emarginate, base slightly 
cordate, callous, claw ca. 2 mm long, 1 mm 
wide; wings shallowly incurved, glabrous, 
ca. 12.5 mm long, banner elliptic to semicir¬ 
cular, 10 mm long, 4 mm wide, obtuse at 
apex, with a small auricle 1 mm long at base, 
connate to the keel-petals at slightly basal 


portion of central banner, claw ca. 3 mm 
long; keel-petals incurved, glabrous, almost 
equal to the wing, ca. 12 mm long, banner el¬ 
liptic, 9.5 mm long, 4 mm wide, apex obtuse, 
auriculate (auricles ca. 2 mm long), joined 
along abaxial margin, claw ca. 3 mm long. 
Stamens monadelphous, ca. 10.5 mm long, 
upper part incurved at right angle, with min¬ 
ute openings at both sides of the vexillary 
stamen at base. Pistil sessile, elongate, flat¬ 
tened, ca. 10.5 mm long, without disk at 
base; ovary appressed sericeous, style con¬ 
tinuous from the ovary, incurved at about 
right angle at about the middle; stigma termi¬ 
nal, minutely globose, penicillate around 
base. Pods unknown. 

Pollen morphology of Pueraria xyzhuii 
and its related species 

Pollen morphology of Pueraria xyzhuii 
was observed in comparison to its related 
species, P. bouffordii, P. edulis and P. 
montana including var. Montana, var. lobata 
and var. chinensis. 

Materials and methods: Pollen grains were 
taken from herbarium specimens kept in 
TUS, except Pueraria xyzhuii, P. boujfordii 
and P. Montana var. lobata from A. Pollen 
grains were acetolysed following the stan¬ 
dard method and dehydrated in an ethanol 
series (Erdtman 1960, Ye and Ohashi 2002). 
For SEM observation, pollen grains were air 
dried and coated with gold palladium, and 
examined with a scanning electron micro¬ 
scope (JSM-5600LV, JEOL) in Joetsu 


Table 1. Pollen stainability of Pueraria xyzhuii, P. edulis and P. montana var. lobata 


Taxon 

Ratio of stained 
grains 

Number of total 
grains observed 

Number of stained 
normal grains 

P. xyzhuii (Fig. 3a) 

68.70 % 

1511 

1032 

P. edulis (Fig. 3b) 

67.10 % 

1891 

1281 

P. montana var. lobata : Tsai 61170 

96.80 % 

1713 

1659 

P. montana var. lobata : Li 60 

97.60 % 

1526 

1489 

P. montana var. lobata : Ohba 708251 

50.30 % 

1753 

881 
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Fig. 3. Stained pollen grains of Pueraria xyzhuii (a), P. edulis (b) and P. montana var. lobata from Yunnan, 
Tsai 61170 (c) and Japan, Ohba 708251(d). Scale bar = 0.1 mm. 


University of Education. The polar and equa¬ 
torial lengths were measured on 30 grains in 
each sample. Pollen terminology generally 
follows Punt et al. (1994) and Ohashi et al. 
(2005). 

Pueraria xyzhuii H. Ohashi & Iokawa 
(Figs. 4a-c). 

Pollen grains tricolporate; (23.3-)25.8 
(-28.3) pm in polar axis, (20.9-)24.0(-27.8) 
pm in equatorial diameter; P/E = (1.00—) 1.08 
(-1.21), prolate spheroidal to subprolate in 
shape, semiangular in polar view. Colpi 
0.65-0.75 times the length of polar axis, nar¬ 
rowing slightly to pointed ends, colpus mem¬ 
brane smooth and partly granulate, margins 
undifferentiated from the mesocolpium or ± 
smooth and a little pitted. Sexine perforate in 
mesocolpium, smooth in apocolpium. 

Specimen examined: China, Yunnan. Henry 13626 
(A). 


Pueraria bouffordii H. Ohashi (Figs. 5d- 

f). 

Pollen grains tricolporate; (22.9-)24.5 
(-26.1) pm in polar axis, (21.6-)23.1(-25.2) 
pm in equatorial diameter; P/E = (1.00-)1.06 
(-1.15), prolate spheroidal to subprolate in 
shape, semiangular in polar view. Colpi ca. 
0.8 times the length of polar axis, narrowing 
slightly to pointed ends, colpus membrane 
smooth and partly granulate, margins undif¬ 
ferentiated from the mesocolpium or ± 
smooth and a little pitted. Sexine reticulate in 
mesocolpium, perforate in apocolpium; muri 
0.2-1.1 pm wide; lumina 0.2-1.3 pm in 
diameter, with granules. 

Specimen examined: China, Guizhou. Sino- 
American Guizhou Botanical Expedition 1031 (A). 

Pueraria edulis Pamp. (Figs. 4g—i). 

Pollen grains tricolporate; (21.6-)23.9 
(-26.4) pm in polar axis, (16.6-)20.3(-23.9) 
pm in equatorial diameter; P/E = (1.05—)1.18 





February 2006 


Journal of Japanese Botany Vol. 81 No. 1 


31 



Fig. 4. Pollen grains of Pueraria xyzhuii (a-c), P. bouffordii (d-f) and P. edulis (g-i). a, d, g: Equatorial view 
showing mesocolpium. b, e, h: Equatorial view showing aperture, c, f, i: Polar view. Scale bar = 5 pm. 


(-1.45), prolate spheroidal to prolate in 
shape, semiangular in polar view. Colpi 
0.65-0.75 times the length of polar axis, nar¬ 
rowing slightly to pointed ends, colpus mem¬ 
brane smooth and partly granulate, margins 
undifferentiated from the mesocolpium or ± 
smooth and a little pitted. Sexine reticulate in 
mesocolpium, perforate in apocolpium; muri 
0.4-1.0 pm wide; lumina 0.1-1.2 pm in 
diameter, with granules. 

Specimen examined: China, Yunnan. Iwatsuki & al. 
413. (TUS). 


Pueraria montana (Lour.) Merr. var. 
lobata (Willd.) Maesen & Almeida (Figs. 
5 a-c). 

Pollen grains tricolporate; (22.1-)23.7 
(-24.6) pm in polar axis, (20.3-)21.6(-22.8) 
pm in equatorial diameter; P/E = (1.02—)1.10 
(-1.20), prolate spheroidal to subprolate in 
shape, semiangular in polar view. Colpi 0.7- 
0.8 times the length of polar axis, narrowing 
slightly to pointed ends, colpus membrane 
smooth and partly granulate, margins undif¬ 
ferentiated from the mesocolpium or ± 
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Fig. 5. Pollen grains of Pueraria montana var. lobata (a-c), var. montana (d-f) and var. chinensis (g-i). a, d, 
g: Equatorial view showing mesocolpium. b, e, h: Equatorial view showing aperture, c, f, i: Polar view. 
Scale bar = 5 pm. 


Table 2. Pollen grains of Pueraria xyzhuii and related species 


Taxon 

Polar length 

Equatrial diameter 

Sculupture 

Muri 

Lumina 

P. xyzhii 

(23.3-)25.8(-28.3) 

(20.9-)24.0(-27.8) 

perforate 



P. boujfordii 

(22.9-)24.5(-26.1) 

(21.6—)23.1 (—25.2) 

reticulate 

0.2-1.1 

0.2-1.3 

P. edulis 

(21.6-)23.9(-26.4) 

(16.6—)20.3(—23.9) 

reticulate 

0.4-1.0 

0.1-1.2 

P. montana var. lobata 

(22.1-)23.7(-24.6) 

(20.3-)21.6(-22.8) 

reticulate 

0.5-1.2 

0.2-1.5 

P. montana var. montana 

(18.7—)19.9(—21.4) 

(15.3—) 17.4(—20.0) 

reticulate 

0.2-0.7 

0.2-1.1 

P. montana var. chinensis 

(27.0-)29.4(-34.9) 

(29.9-)25.6(-30.3) 

reticulate 

0.5-1.3 

0.2-2.3 
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smooth and a little pitted. Sexine reticulate in 
mesocolpium, perforate in apocolpium; muri 
0.5-1.2 pm wide; lumina 0.2-1.5 pm in 
diameter, with granules. 

Specimen examined: China, Yunnan. A. Henry 
11041 (A); Yunnan. Ping-pien Hsien, alt. 1200 m. 24 
July 1934. H. T. Tsai 61170 (A). Hunan. Qidongxian, 
Lingguanzhen. 24 Aug. 2002. J. D. Li 60 (TUS). 
Japan, Sendai. 26 Aug. 1970. H. Ohba 708251 
(TUSG). 

Pueraria montana (Lour.) Merr. var. 
montana (Figs. 5d-f). 

Pollen grains tricolporate; (18.7-) 19.9 
(-21.4) pm in polar axis, (15.3-)17.4(-20.0) 
pm in equatorial diameter; P/E = (1.06—)1.15 
(-1.34), prolate spheroidal to subprolate in 
shape, semiangular in polar view. Colpi 0.7- 
0.8 times the length of polar axis, narrowing 
slightly to pointed ends, colpus membrane 
± smooth and partly verrucate, margins un¬ 
differentiated from the mesocolpium or ± 
smooth and a little pitted. Sexine reticulate in 
mesocolpium, perforate in apocolpium; muri 
0.2-0.7 pm wide; lumina 0.2-1.1 pm in 
diameter, with granules. 

Specimen examined: Taiwan, Pingtung Co., Mt. 
Kaoshihfo-shan. 27 Oct. 1982. Ohashi & al. 13566 
(TUS). 

Pueraria montana var. chinensis (Ohwi) 
Maesen & Almeida (Figs. 5g-i). 

Pollen grains tricolporate; (27.0-)29.4 
(-34.9) pm in polar axis, (21.9-)25.6(-30.3) 
pm in equatorial diameter; P/E = (1.04-)1.15 
(-1.33), prolate spheroidal to subprolate in 
shape, semiangular in polar view. Colpi 0.6- 
0.7 times the length of polar axis, narrowing 
slightly to pointed ends, colpus membrane 
smooth and partly granulate, margins undif¬ 
ferentiated from the mesocolpium or ± 
smooth and a little pitted. Sexine reticulate in 
mesocolpium, perforate in apocolpium; muri 
0.5-1.3 pm wide; lumina 0.2-2.3 pm in 
diameter, with granules. 

Specimen examined: Taiwan. Tainan Co., Henglu. 
15 Oct. 1988. Ohashi & al. 24070 (TUS). 


Results of the present examination of pol¬ 
len grains are summarized in Table 2. Pollen 
grains of Pueraria xyzhuii are distinct in 
sculpture from the related species, but are 
close to them in other pollen characters. 
Pueraria montana , however, shows clear di¬ 
versity in pollen size among the three varie¬ 
ties (Taki et al. 1977, Ohashi et al. 2005). 
Pollen of var. montana is distinctly smaller 
than that of var. chinensis, and that of var. 
lobata is intermediate between them. 

We wish to express our sincere thanks to 
Dr. D. E. Boufford and Ms. E. W. Wood 
(Harvard University Herbaria) for loan of the 
specimens. 

References 

Erdtman G. 1960. The acetolysis method. A revised 
description. Svensk Bot. Tidsk. 39: 561-564. 
Hauser E. J. P. and Morrison J. H. 1964. The 
cytochemical reduction of nitro blue tetrazolium as 
an index of pollen viability. Amer. J. Bot. 51: 748- 
752. 

Maesen L. J. G. van der 1985. Revision of the genus 
Pueraria DC. with some notes on Teyleria Backer. 
Agricultural University Wageningen Papers 85-1. 

- 1994. Pueraria, the kudzu and its relatives. An 

update of the taxonomy, pp. 55-86. In: Soerensen 
M. (ed.). Proceedings of the First International 
Symposium on Tubeous Legume. Guadeloupe. 
Ohashi H. 2005. A new species of Pueraria 
(Leguminosae) from Guizhou, China. J. Jpn. Bot. 
80: 9-13. 

-, Nemoto T. and Onodera R. 2005. Pollen mor¬ 
phology of the Japanese Phaseoleae (Leguminosae: 
Papilionoideae). J. Jpn. Bot. 

-, Tateishi Y., Nemoto T. and Endo Y. 1988. 

Taxonomic studies on the Leguminosae of Taiwan 
III. Sci. Rep. Tohoku Univ., 4th ser. (Biol.) 39: 
191-248. 

Punt W., Blackmore S., Nilsson S. and Thomas A. Le 
1994. Glossary of pollen and spore terminology. 
Laboratory of Palaeobotany and Palynology, LPP 
Contributions Series, No. 1, 71 pp. LPP Founda¬ 
tion, Utrecht. 

Taki K., Yamazaki F., Mizuno M. and Kubo M. 1977. 
Pharmacognostical studies on the Chinese crude 
drug “Gehua”. (Part II). On the morphology of the 
pollen grains. Syoyakugaku Zasshi 31(2): 145-150 
(in Japanese with English summary). 



34 




msm %\Xr 


Ye B. and Ohashi H. 2002. Morphology and polymor¬ 
phism in the pollen of Christia and Uraria 


swni w : 

xmn-mm t mmmmmm 

X X H (D -X 7 X" 7 7 L X Maesen (1985) 

tlX Henry 13626 (BM, NY, 
US) t V ^9 £ X X Pueraria lobata, i tz\± X 

X t P. edulis Pamp. <7)$§@, t tz \± X 4 7 X X X 
<Wf tlXX&X» X L|W]^LX. Ohashi (2005) (i 
X 3 IIIill%l=i'X L Pueraria boujfordii H. Ohashi X IS 
fcLXIHX^-^- KS^T-X 
X>S*IfI$X> — ft (Henry 13626, A) XttftLX 
frftxXi&v^L t, $ 0 - 

tz. $W2£XXi£T, L.stxx£nL 
XXX XgXffL Henry 13626 (A) <DMM LMM 
LX. Henry 13626 (A) 

SXMX, Z<D&Mfrb2-3*K&frfrtlt2>Z. 

LXgMlLfi^&oXV'X. 'XL, Henry 13626 

iE#rafii£j7o% 

X&oX. X XL p. edulis t ttM L, 

iz. $ L X Henry 13626 per¬ 

forate X s h CL L L> ;X X X o X. 2flitX 


(Leguminosae: Papilionoideae). J. Jpn. Bot. 77: 
150-162. 


£P b tltz X S M reticulate X& 

l) , Wll t LXff L^MMhb. 

JXSWMIIX^'XVX Henry 13626 (A) (DMW& 
Ilf Lt t IS X, Pueraria xyzhuii H. Ohashi & Iokawa 

t^&Lfz. 

LmixmzMm^mmmmvxv^ mm 

Zhu Xiang-yun tf± XjfifcX) L tz. 

$ b X, $piraXCX(i Pueraria xyzhuii t 
lit HtX M h P. boujfordii, P. edulis Jo X (X'X X (X 

x 7 > x x t v x- x x & xr tr) ©an & jttfc 

LX. LXL, < 

fLX X^o/:. XXw?EJ&Hov'X(i^ 

iSS^*t?#L < iNf,)ix^ I) (yfi'ftfe 1977), jtffr 

S X XXjiV'<0& h Z. t tiXv^. TE^ 

SXXXiXX 7 XXX', XX, yfX X(7))I|IX$ 
^ <C X &. 

b ±®fXWX^ g &M£!»3Mfc£) 



